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(g) Methods and apparatus for applying coating 
to products such as medicaments are dis- 
closed. The present invention provides ap- 
paratus and methods for controlling the loading 
and feeding of tablets onto carrier plates (50) 
for transfer to various processing stations of the 
coating system. A novel plate indexing ap- 
paratus (300) includes a box cam follower de- 
vice (314) mounted to an engagement bar (302) 
for incrementally advancing the plates in a pre- 
cisely controlled manner. A second com- 
plementary shaped engagement bar (320) 
provides a locking mechanism to ensure the 
plates are always under positive control. In one 
embodiment the plate indexing apparatus also 
controls the feeding of the tablets. An alterna- 
tive embodiment includes a vacuum pick-up 
system for feeding tablets onto the carrier 
plates as the plates are incrementally advanced. 
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The present invention relates to methods and ap- 
paratus for forming a coating on a product and, more 
particularly, to methods and apparatus for forming a 
coating comprised of a gelatinous substance on a tab- 
let. The present invention further relates to methods 
and apparatus for loading tablets into the coating ap- 
paratus for processing. 

The present invention . is related to US-A- 
4,921,108; US-A-4,867,983; US-A-4,820,524; US-A- 
4,966,771; and EP-A-0,448.231. 

The present invention is also related to European 
Patent Applications Nos.: 
943 (MCP-75 - P11742EP); 
943 (MCP-76-P11740EP); 
943 (MCP-77 - P11741EP); and 
943 (MCP-78-P11723EP) 
all filed concurrently herewith. 

BACKGROUND OF THE INVENTION 

Many products, from prescription drugs to com- 
monly available vitamin tablets to candy, are manu- 
factured in a form which may be described as a "tab- 
let. 0 The primary function of a tablet is to provide a 
single dose or "serving" of the product in a manner 
which is convenient to manufacture, package and 
consume. As pointed out in my previous patents and 
applications, referenced above, it has been found that 
certain individuals suffer from physiological and psy- 
chological problems which impede their ability to 
swallow tablets. It has also been found that by provid- 
ing tablets with a smooth coating, such as a coating 
comprised of gelatin or a gelatinous substance that 
the "swaliowability" of a tablet is greatly enhanced. 
Such coatings and the general considerations in- 
volved in their application, such as preparation and 
drying time, are well known to those of ordinary skill. 

In addition to enhanced swaliowability, there are 
numerous other reasons that it is desirable to provide 
a coating on a tablet Such coatings protect the un- 
derlying product from deterioration and also serve to 
permit identifying colors or markings to be incorporat- 
ed onto the design of the product, promoting product 
differentiation and brand identification. As pointed 
out in my previous patents and applications, it is also 
desirable in some instances to overlap two or more 
coatings to form a seam, thereby simulating the ap- 
pearance of a hard gelatin capsule while providing a 
coated, solid (and thus tamper resistant) product 

Methods and apparatus for applying a gelatinous 
coating or other coating to a product which is in the 
form of a tablet are well known to those of ordinary 
skill. Such methods may include pan dipping or va- 
cuum spraying of the coating material on to the tablet. 
Such methods are crude, however, producing uneven 
coatings which are generally unacceptable for com- 
mercial use. In an effort to improve the state of the art, 
the inventions disclosed by my previous patents and 



applications have provided methods and apparatus 
whereby individual products are held partially within 
a sleeve or "collet" and the exposed portion of the 
product precisely lowered into a dipping tank. As dis- 
5 closed, bars or plates containing a plurality of product 
to be dipped are conveyed and rotated and the prod- 
uct itself Is manipulated to provide even coatings of 
high quality and consistency at high volume. These 
inventions, however, do not permit every type of prod- 
10 uct such as certain styles of tablets and medicaments 
to be coated-or at least to be coated in a particular 
manner. For example, dipping the circular face of a 
substantially cylindrical tablet whose height is rela- 
tively small compared to its diameter would be dif fi- 
ts cult using the apparatus disclosed by my prior patents 
and applications, particularly if a circumferential 
seam is desired. Other examples include the difficul- 
ty of coating either a fragile product or applying frag- 
ile coating compositions. It has been found that cer- 
20 tain coatings will be marred by the friction fit within 
the collets or similar retaining devices making these 
unsuitable for use in the apparatus of my prior inven- 
tions. 

It is known to transport individual tablets or cap- 

25 sules through an immersion coating bath by retaining 
the tablets on individual vacuum tubes. For example, 
U.S. Patent 3,896,762-Banker discloses a rotary 
coating apparatus for pharmaceutical solid dosage 
forms. Since the surface of the coating is horizontal 

30 it is tangential to the path of the tablet; accordingly, 
Banker discloses that it is necessary to rotate the va- 
cuum tube holding the tablet around its longitudinal 
axis to achieve an even coating. There are, however, 
a number of practical shortcomings in the apparatus 

35 disclosed. First, although a dryer and ejector are dis- 
closed, the overall system does not lend itself to high 
volume production or provide for modifications in dry- 
ing time or inspection, etc. Secondly, the system dis- 
closed by Banker is directed to passing one-half or 

40 more of the total depth dimension of the tablet through 
the coating solution. The tablet is then randomly 
ejected, with no provision being made to align or 
otherwise control the orientation of the tablet and the 
uncoated portion, if any, which exists. Moreover, 

45 there is no provision for adjusting the coating to ach- 
ieve multi-colored or capsule-like coated products. 
Therefore, one of ordinary skill will appreciate that the 
system disclosed by Banker is of limited use in current 
manufacturing environments, where high volume and 

50 flexibility are important, along with the need for con- 
sistency and high quality. 

Therefore, there exists a need for methods and 
apparatus which can consistently place a precisely 
defined amount of coating material on an individual 

55 product Such methods and apparatus should be ca- 
pable of producing coated products at high volume 
and should possess inherent flexibility to permit new 
designs and types of coatings to be incorporated with- 
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out an undue degree of retooling. Moreover, it is ex- 
tremely important that the products be introduced 
into the system in a highly controlled manner to en- 
able the coatings to be accurately applied. 

SUMMARY OF THE INVENTION 

The present invention provides novel product 
loading apparatus and methods for precisely control- 
ling the insertion of solid tablet medicaments onto 
carrier plates for transfer to various processing sta- 
tions for coating the tablets with gelatin. The inven- 
tion includes an indexing means for incrementally ad- 
vancing a plurality of product carrier plates through a 
feeder device. The plate indexing means also in- 
cludes means for ensuring that the carrier plates are 
always under positive control throughout the ad- 
vancement procedure. In one embodiment a box cam 
mechanism moves a first plate engagement bar in 
four directions to advance the carrier plates and a 
two-way cam mechanism moves a second plate en- 
gagement bar in two directions to alternately lock and 
unlock the plates. The plate indexing means is con- 
nected to the feeder device in order to coordinate the 
loading of tablets onto holders in the carrier plates in 
cooperation with the advancement of the plates. A 
setting pin is connected to the plate indexing means 
to properly seat the loaded tablets in their individual 
holders prior to advancing to other processing sta- 
tions. In one embodiment, a passive loading mecha- 
nism is described in which tablets are loaded onto the 
holders by the movement of the carrier plates. In an- 
other embodiment, the tablets are loaded using a ro- 
tatable vacuum pick-up head system for picking up 
tablets from the feeder device and placing them onto 
the product holders. The feeder device is also provid- 
ed with selection means for sifting out partial tablet 
pieces. The precise indexing of the product carrier 
plates and the loading and setting of the tablets onto 
the plates in accordance with the present invention 
greatly increases the efficiency of the gelatin coating 
processing system resulting in greater productivity 
and lower costs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially diagrammatic, partially sche- 
matic representation of the coating apparatus of the 
present invention. 

FIG. 2 is a broken away, partially cross-sectioned 
side view of a portion of the apparatus of FIG. 1. 

FIG. 3 depicts a cross-sectional view of the tablet 
holders and plate used in one embodiment of the 
present invention. 

FIG. 4 is a broken away cross-sectional view of 
the plate of FIG. 3, illustrating the tablet holder and 
vacuum tube used in one embodiment of the present 
invention. 



FIG. 5 is a partially diagrammatic, partially sche- 
matic representation of the steps of a preferred meth- 
od for coating a tablet in accordance with the present 
invention. 

5 FIG. 6 is a broken away cross-sectional view of 

a portion of another embodiment of the present inven- 
tion in which a band of coating material is applied to 
the products. 

FIGS. 7a and 7b are cross-sectional views of an- 

10 other embodiment of a tablet holder of the present in- 
vention. 

FIG. 8 is a plan view of a product carrier plate of 
one embodiment of the present invention. 

FIG. 9 is a partial elevational view of the plate in- 
15 dexing means of the present invention. 

FIG. 9a is a cross-sectional view taken along 
lines 9-9 of FIG. 9. 

FIG. 10 is a cross-sectional view taken along 
lines 10-10 of FIG. 9. 
20 FIGS. 11a-11 e are a schematic representation of 

the sequential movement of the engagement bars of 
the indexing means of FIG. 9. 

FIG. 12 is a diagrammatic representation of the 
feeder means of the present invention. 
25 FIG. 13 is a diagrammatic representation of a 

perforated plate of a separation means of one em- 
bodiment of the feeder means of the present inven- 
tion. 

FIGS. 14a and 14b are cross-sectional views of 
30 the passive means for dispensing tablets onto a prod- 
uct holder. 

FIG. 15 is a cross-sectional view of the setting 
means of the present invention. 

FIG. 16 is a cross-sectional view of one em bod i- 
35 ment of a vacuum pick-up device of the product dis- 
pensing means of the present invention. 

FIG. 17 is a cross-sectional view of another em- 
bodiment of the dispensing means of FIG. 16 with a 
setting means attached thereto. 

40 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A generalized representation of the apparatus 
45 used in a preferred embodiment of the present inven- 
tion is shown in FIG. 1 . It will be understood that the 
descriptions set forth may be applied to numerous 
types and shapes of products. The type of tablet illu- 
strated and the sequence shown are for purposes of 
so explanation only. 

A plurality of the product 1 0 to be coated is placed 
in a feeder means 80. Preferably, the feeder will be 
comprised of a hopper 82 and a series of feeder tubes 
84 which align, orient and dispense the product 10 in 
55 the appropriate manner. Initially disposed directly be- 
neath the feeder tubes 84 and in registration there- 
with is a plate 50. The plate 50 has a plurality of tablet 
holders 30 which, as explained below, restrain the 
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product during certain portions of the coating proc- 
ess. The tablet holders 30 preferably correspond to 
the feeder tubes 84 and thus, most preferably, each 
tube 84 feeds a single product 10 into a single tablet 
holder 30. 

Conveyor means transfer the plate 50 from the 
feeder 80 to the vacuum chamber 60. In a preferred 
embodiment shown in FIG. 1, the vacuum chamber 
60 is adapted to receive and make vacuum tight con- 
nections with two plates 50. As shown by the arrows, 
the vacuum chamber 60 is further provided with ma- 
nipulating means whereby it may be moved up and 
down, and rotated about a pivot point 62. 

A first dipping tank 120 is disposed beneath the 
vacuum chamber 60 and is filled with a quantity of 
coating material. Preferably a coating material such 
as gelatin is used and, most preferably, the dipping 
tank 120 is provided with pumps and conduits where- 
by the coating material is continuously circulated. As 
illustrated, the dipping tank is most preferably con- 
structed to form a meniscus surface 122 by pumping 
the coating material into an inner tank 124 which is 
permitted to overflow into the larger tank 120. Such 
a system prevents the coating material from harden- 
ing while the apparatus is in use and helps to ensure 
that the coating material presents the same even and 
substantially level surface to the product being dip- 
ped at all times. 

In operation, the plate 50 is moved into engage- 
ment with the vacuum chamber 60 and then the 
chamber 60 and the plate 50 are rotated one-half rev- 
olution. As explained below, the vacuum chamber 60 
creates a vacuum within the tablet holders 30 which 
holds the product 10 in place and in the correct orien- 
tation to be dipped. The vacuum chamber 60 is next 
lowered into dip tank 120 to a predetermined depth 
and then withdrawn. The vacuum chamber 60 is then 
rotated one and one-half revolutions in order to return 
the plate 50 to its original orientation. The additional 
full revolution beyond that required provides a dwell 
time, permitting the coating to initially "set" and also 
prevents the coating from running or sagging due to 
gravity by constantly reorienting the product 10. How- 
ever, a rotation of as little as one-half of a revolution 
may be adequate in some instances. At this point the 
plate 50 may be returned to the conveyor means and 
removed from the vacuum chamber 60. 

The design of the vacuum chamber 60 and place- 
ment of the dip tank 1 20 illustrated permit a wide va- 
riety of coatings to be effectively and efficiently ach- 
ieved. Although the dipping of a substantially cylindri- 
cal tablet having concave faces to form a coating hav- 
ing circumferential seam is illustrated, those of ordi- 
nary skill will understand that numerous other shapes 
of product, as well as other coating schemes are pos- 
sible using the apparatus disclosed. As will be ex- 
plained below, the shape of the tablet holders 30 and 
the design of the sub-components of the vacuum 



chamber 60 may be readily adapted for particular re- 
quirements. Also, as illustrated in FIG. 1, throughput 
may be increased by designing the vacuum chamber 
60 to form a vacuum tight seal with further plates 50, 

5 such that each time the vacuum chamber 60 is rotat- 
ed, a plate 50 which has already been lowered into the 
dipping tank 120 is returned to the conveyor means. 

After the plate 50 containing the partially coated 
product 10 is removed from the vacuum chamber 60 

10 the plate may be passed through a dryer means 130 
for curing the coating material. As will be understood 
by those of ordinary skill, the dryer 1 30 will be chosen 
to correspond to the heat and moisture requirements 
of the coating material being used. Radiant heat, 

15 forced hot air, microwave dryers and combinations of 
these types are among the types available. Depend- 
ing upon the type of dryer 130 chosen, one or more 
conveyors and other apparatus may be required to 
transfer the plates 50 into and out of the dryer 1 30. 

20 After the coating has been cured, the plate 50 is 

again returned to conveyor means and is preferably 
transferred to another location. At this point, although 
only a portion of each individual product 10 has been 
coated, it may be desirable to eject the product 1 0 and 

25 consider the process complete. This may be true, for 
example, where the product has already been coated 
and the above-described process is carried out to add 
a second color to a portion of the product. 

In a preferred embodiment, however, the present 

30 invention provides methods and apparatus which 
permit the uncoated portion of the product 10 to be 
coated. First, a second plate 50' is positioned in reg- 
istration with the product contained on the first plate 
50, as illustrated in FIG. 1. The second plate 50' is 

35 lowered until the coated side of the product 10 is dis- 
posed within the tablet holders 30' of the second plate 
50'. The resulting "sandwich" of the first plate 50, the 
product 10 and the second plate 50' is then rotated 
one-half revolution by the conveyor/manipulator 

40 means. As shown, the positions of the plates 
50,50' are thus reversed, and when the first plate 50 
is removed the uncoated portion of the product 10 is 
exposed. The second plate 50' may then be transfer- 
red to the starting point of the dipping process and put 

45 through the sequence of manipulations necessary to 
form a coating which were set forth above using either 
the same apparatus or further apparatus, using eith- 
er the same coating material or a different coating 
material. 

so In the instance where the same apparatus is used 

to place coating upon the uncoated portion of the 
product 10, the second plate 50' may be preferably 
conveyed or otherwise transported to a location just 
before the vacuum chamber 60, i.e., between the va- 

55 cuum chamber 60 and the feeder 80 illustrated in FIG. 
1 . The second plate 50' would simply be inserted into 
engagement with the vacuum chamber 60 and the 
above described apparatus would carry out substan- 
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tially the same sequence of functions in terms of dip- 
ping the product 10, curing the coating as needed, 
etc. After the product 10 has been fully coated and 
cured, it may be ejected prior to the transfer stage be- 
tween the first and second plates 50,50*. 

In another embodiment of the present invention, 
after the partially coated product has been transfer- 
red to the second plate 50*, the plate 50* may enter a 
duplicate series of apparatus, such as that described 
above with reference to FIG. 1. In other words, a sec- 
ond vacuum chamber, dipping tank, dryer, and manip- 
ulating and conveying apparatus may be provided. 
After the product 10 is coated and cured using this 
second set of apparatus, the completed product is 
ejected. 

Referring now to FIG. 2, a more detailed view of 
the vacuum chamber 60 described above is shown. 
As explained above, in a preferred embodiment two 
plates 50 (or 50') are retained in a vacuum tight seal 
upon the vacuum chamber 60, thereby permitting 
more efficient indexing between the raising and low- 
ering of the apparatus and the infeed and outfeed of 
the plates 50 from the vacuum chamber 60. 

As shown, the entire chamber may be raised or 
lowered to bring the product 10 into contact with the 
surface of the coating material 122. The vertical mo- 
tion also preferably provides a transfer between the 
vacuum chamber 60 and the conveyor means, as 
shown in phantom in Fig. 2. This latter vertical move- 
ment also provides clearance when the vacuum 
chamber 60 is rotated during the dipping process ex- 
plained above with reference to FIG. 1. 

Further details of the vacuum chamber 60 are 
shown in FIG. 3, which illustrates broken-away sec- 
tion of the plate 50 and the vacuum chamber 60. As 
seen in cross-section, the plate 50 has a plurality of 
tablet holders 30 inserted into a series of openings. 
The plate 50 rests upon the vacuum chamber 60 and 
forms a seal therewith. A plurality of vacuum tubes 
100 extend through the tablet holders 30 and, when 
in use, engage and slightly lift the product 1 0 from the 
tablet holders 30 as shown. The vacuum created with- 
in the vacuum chamber 60 is channeled through the 
vacuum tubes 100 by a manifold or similar means, 
thereby permitting the vacuum to act upon the sur- 
face of the product 10 when contacted by the vacuum 
tubes 1 00. By providing vacuum tube actuator means 
102 for raising and lowering the vacuum tubes 100 
relative to the vacuum chamber 60, the vacuum tubes 
may be selectively placed in the raised position illu- 
strated. The actuator 102 may be a common bar or 
mounting structure which is moved by a gear, cam or 
pulley system. 

When in the position illustrated, it is possible to 
invert or otherwise manipulate the product 10 as de- 
scribed above without friction or the use or mechani- 
cally actuated clamps. The vacuum handling system 
disclosed by the present invention provides a secure 



retention of the product while minimizing the possibil- 
ity of damaging either the coating or the product 10 
itself. As explained above, the methods and appara- 
tus of the present invention are useful for numerous 

5 shapes and sizes of product 10, however, most pre- 
ferably, the product 10 will have one or more curved 
surfaces, as illustrated. The curved surfaces permit 
the tubes 100 to be made from a rigid material such 
as stainless steel. Those of ordinary skill will realize 

10 however, that nearly any shape and any orientation of 
product may be retained using appropriately de- 
signed vacuum tubes. Finally, in certain instances it 
will be desirable to provide a cushion or resilient tip 
on the distal end of the vacuum tube in order to en- 

15 sure a sufficient grip. 

Referring now to FIG. 4, one embodiment of the 
tablet holder 30 is illustrated. A shoulder 32 is formed 
at a f fast end of the tablet holder to provide a positive 
stop. A groove is formed at a second end, into which 

20 an "O" ring or the like may be engaged to retain the 
tablet holder 30 in the plate 50. As will be understood 
by those of ordinary skill, the tablet holder 30 and the 
plate 50 may be in certain instances formed as an in- 
tegral component. FIG. 4 also illustrates the vacuum 

25 tube 100 in the withdrawn position. When the vacuum 
tube 100 Is in the withdrawn position, the depression 
formed in the tablet holder 30 is the only means for re- 
straining the product 10 (not shown in FIG. 4). 

FIGS. 7a and 7b show a second embodiment of 

30 the tablet holder for use in plates 50. Tablet holder 31 
shown in FIGS. 7a and 7b is provided with a plurality 
of slots 33 forming resilient fingers 35. FIG. 7a is a 
cross-section taken through the slots 33, and FIG. 7b 
is a cross-section taken with the holder 31 rotated 90° 

35 from its position in FIG. 7a. In the embodiment shown 
in FIGS. 7a and 7b, a pair of slots 33 are provided 
thereby forming a pair of resilient fingers 35. Slots 33 
are disposed longitudinally through the walls of hold- 
er 31. Holder 31 is generally in the form of a cylinder 

40 having a central bore 37. Tablet holder 31 is retained 
in the opening 39 of plate 50 by shoulder portion 41 
on one end and angled flange 43 on a second end. 
For ease in installation the size of upper surface 45 
of angled flange 43 may be significantly reduced at 

45 the portion of the side walls located immediately ad- 
jacent to slots 33 as shown in FIG. 7a. The flange 43 
may gradually increase to its largest surface area lo- 
cated 90° from slots 33 as shown in FIG. 7b. The hold- 
er 31 is also provided with seat 47 for accepting a tab- 

50 let therein. It will be understood by those of ordinary 
skill that the seat 45 may be shaped appropriately to 
match the shape of the product being held. 

The holder 31 is a "push-in" holder that does not 
require o-rings or the like that are susceptible to wear 

55 and tear. In order for the holder 31 to be secured in 
the plate 50, the outer diameter of the annular resil- 
ient fingers 35 forming the cylinder of holder 31 must 
be slightly larger than the diameter of the opening 39 
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in plate 50. The angle of flange 43 enables the holder 
31 to be inserted through the opening 39 and to cause 
the fingers 35 to be slightly compressed toward each 
other as the holder is passed through the plate 50. 
When the flange 43 clears the opening 39 and plate 
50, the resilient fingers 35 spring back to their original 
position causing flange 43 to engage plate 50 thereby 
securing the holder 31 therein. 

FIG. 8 shows a plan view of a carrier plate 50 for 
retaining the plurality of product holders 30 or 31. The 
carrier plate 50 of FIG. 8 includes a plurality of longi- 
tudinal rows of individual product holders 31. The 
plates 50 are preferably from 4 to 5 inches wide and 
approximately one-half to one inch thick. In one em- 
bodiment, the plate 50 is made about 23 to 24 inches 
in length enabling the plate to include 7 rows each 
containing 33 holders for a total of 231 holders. 

A preferred embodiment of the carrier plate 50 of 
the present invention is machined from tool plate alu- 
minum. It is also preferred that the aluminum have a 
protective coating such as an anodized coating ap- 
plied to the surface. The plate 50 is rectangular and 
symmetrical, having four easily spaced slots 51 dis- 
posed near the four corners which engage the con- 
veyor and/or holding means. Also provided at either 
end are alignment and transport holes 52 which con- 
tain retaining bushings 53 which are used to manipu- 
late the plate 50 as it is advanced through the feeder 
means 80 and through other processing stations. 

The present invention also provides methods for 
coating a product 10 in accordance with the present 
invention. A preferred embodiment of the methods of 
the present invention is illustrated by the sequence of 
views in FIG. 5. For purposes of illustration and ex- 
planation a single product 10, vacuum tube 100 and 
tablet holder 30 are illustrated, along with broken 
away portions of other apparatus such as the plate 
50. As shown in the upper left section of FIG. 1 , a plate 
50 containing a tablet holder 30 is positioned beneath 
the feeder means 80 for feeding a tablet described 
above and a product 10 is disposed within the tablet 
holder 30. Next, the plate 50 containing the individual 
products 10 is moved into the vicinity of the vacuum 
chamber 60, where it is cleaned of dust and particu- 
late matter. For clarity, the representation of the va- 
cuum chamber 60 is omitted from the other views 
shown in FIG. 5. An individual vacuum tube 100 is 
then brought into position and placed in close proxim- 
ity or contact with the product 1 0. At this point, the va- 
cuum created within the vacuum tube 100 "picks up" 
or engages the product 10. After the individual prod- 
ucts 10 have been engaged by the vacuum tubes 
100, the entire plate 50 is rotated one-half of a revo- 
lution, suspending the product 10 by the vacuum tube 
1 00. The vacuum tube 1 00 and the product 10 attach- 
ed thereto may now be moved into position and low- 
ered into a coating tank 120. The depth to which the 
product 1 0 is lowered is a function of the motion of the 



vacuum tubes 100 and plate 50, which may be pre- 
cisely regulated by hydraulic actuators, gear trains or 
other means for actuating the vacuum tube 100 
and/or moving the plate 50. The vacuum tube 100 and 

5 the partially coated product 10 are then withdrawn 
from the coating tank 120, but the product 10 is not 
fully withdrawn into its holder 30. Instead, the plate 50 
and partially extended vacuum tubes 100 are rotated 
one and one-half revolutions, returning the plate 50 

10 to its initial orientation. The additional revolution pro- 
vides a dwell, permitting the coating to initially set, as 
well as aiding in the provided evenness of the coating 
by preventing the coating from running due to gravity. 
In certain embodiments, however, this dwell may be 

15 unnecessary and the plate need only be rotated one- 
half of a revolution. After the plate 50 has been re- 
turned to its initial position, the vacuum tube 1 00 may 
be withdrawn until the product 10 again rests in a 
holder 30 within the plate 50. Once the vacuum tube 

20 100 has been sufficiently withdrawn, the vacuum 
connection to the product 10 is broken and gravity 
and the holder 30 restrain the product 10. 

As shown at the lower left portion of FIG. 5, once 
the individual products 10 have been released from 

25 the effect of the vacuum, the plate 50 bearing the par- 
tially coated individual products 10 may be moved 
into a dryer 130. Using conveyors or other conven- 
tional means, the plates are pushed into the dryer 1 30 
and dried. After the coating has cured and the plates 

30 50 have exited the dryer 130, a second plate 50' is 
moved into position such that the tablet holders 30' in 
the second plate 50' are in registry with the tablet 
holders 30 in the first plate 50, which contain the par- 
tially coated product 10. The second plate 50* is low- 

35 ered toward the first plate 50 until the tablet holders 
30' in the second plate 50' have engaged the product 
held in the first plate 50. Thus, as illustrated, the prod- 
uct 10 is "sandwiched" between the first and second 
plates 50,50\ The pair of plates 50,50' are then rotat- 

40 ed one-half revolution, thereby reversing the relative 
positions of the first and second plates 50,50'. The 
first plate 50 is then raised, leaving the uncoated por- 
tion of the product 10 on the top, exposed, and the 
coated side on the bottom, i.e., within the tablet holder 

45 30 of the plate 50'. 

At this point, the preferred embodiment of the 
method illustrated has completely coated and cured 
a coating on about one-half of the product 10. It will 
be understood, however, that the above-described 

so method may be repeated by transferring the plate 
50' shown in the lower right section of the illustration 
to the upper left section, in other words, to the begin- 
ning of the process at the point immediately after the 
individual products 10 have been loaded into the 

55 plates 50. In this embodiment of the present inven- 
tion, the above-described process is repeated and 
the remainder of the product 1 0 is coated. It should be 
further understood, however, that in any event, more 
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or less than one-half of the tablet may be coated to 
provide different overall coating effects. For instance, 
if both "passes" coated less than one-half the height 
of the tablet, a band of uncoated product would re- 
main exposed. On the other hand, if one or both of the 
"passes" were carried out to a depth substantially 
greater than one-half the height of the tablet an over- 
lapped "seam" appearance would be created. 

Referring now to FIG. 6, another feature of cer- 
tain embodiments of the present invention is illustrat- 
ed. In these embodiments, the vacuum tube 100 will 
be constructed such that it may be rotated about its 
longitudinal axis as shown by arrow a in FIG. 6. As un- 
derstood by those of ordinary skill, such rotation may 
be accomplished using gear trains, belts and pulleys 
or other means for transferring rotational motion to a 
shaft. While rotating, the vacuum tube 100 is also act- 
ed upon by a source of vacuum, either the vacuum 
chamber 60 discussed above, or another source. The 
product 10 is thus firmly held in place upon the rotat- 
ing vacuum tube 100 as shown. While the product 10 
is rotating, it is brought into contact with a rotating 
wheel 210 or other application means for applying a 
coating. Preferably, the rotating wheel 210 provided 
is shaped and manipulated so as to come into dose 
proximity with a portion of the product 10, such as the 
central "edge" shown. As the wheel 210 and product 
1 0 rotate, the wheel 210 also passes through a quan- 
tity of coating material 222 and precisely coats a por- 
tion of the product 10. The wheel 210 rotates about a 
shaft 202 in the direction shown by arrow b and is 
mounted on a support structure 200 at an appropriate 
angle. 

The present invention therefore also discloses 
methods whereby a relatively narrow stripe or band of 
coating material may be applied to a product Most 
preferably, the product and the means for applying 
the coating rotate and are placed in close proximity. 
The means for applying the coating is preferably at 
least partially immersed in a quantity of coating ma- 
terial and passes therethrough while rotating. Using 
the embodiments illustrated in FIG. 6, it is possible 
not only to provide a different color "band" or stripe, 
but to also increase the thickness of the coating in a 
specified section, thereby creating the appearance of 
a seam or an overlapped gelatin capsule. 

Referring now to FIG. 9, a novel plate indexing 
means 300 for incrementally advancing a plurality of 
product carrier plates 50 through feeder means 80 of 
the tablet processing system of the present invention 
can be described. The plate indexing means 300 in- 
cludes a first engagement means 302 for engaging 
one or more of the product carrier plates 50 and a first 
cam means 304 for providing motion in at least two di- 
rections to the first engagement means 302. In one di- 
rection of movement the first cam means moves the 
first engagement means 302 from a first position to 
a second position which thereby advances the prod- 



uct carrier plate 50 an incremental predetermined dis- 
tance. In the second direction of movement the first 
cam means 304 returns the first engagement means 
302 to the first position. The first engagement means 

5 302 engages the product carrier plate 50 while mov- 
ing from the first position to the second position. The 
plate indexing means 300 incrementally advances the 
product carrier plates 50 through the feeder means, 
partially shown at 80, where tablets 10 are dispensed 

w onto the individual holders in the plates 50. In a pre- 
ferred embodiment of the first cam means, motion in 
four orthogonal directions to the first engagement 
means is provided. In this preferred embodiment, the 
first engagement means is moved into third and 

15 fourth positions, out of engagement with the carrier 
plates 50, for returning the first engagement means 
from the second position to the first position. 

In a preferred embodiment of the plate indexing 
means 300, a second engagement means 306 is pro- 

20 vided for engaging one or more of the plate means 50. 
The second engagement means 306 is moved be- 
tween a first position engaging the plate means 50 
and a second position out of engagement with the 
plate means 50. The second engagement means 306 

25 engages the plate means 50 to prevent advancement 
of the plates 50 during the time when the f irst engage- 
ment means is being returned from its first position 
to its second position. During this time, the carrier 
plates 50 must be maintained in position so that the 

30 first engagement means will be able to re-engage the 
plates when it is returned to the first position. Any 
movement of the plates during the return may result 
in the plates being unable to be re-engaged causing 
a shut down of the system. The second engagement 

35 means 306 is moved into its second position out of 
contact with the plates to allow for the controlled ad- 
vancement of the plates by the first engagement 
means 302. 

Engagement means 302 is comprised of an en- 

40 gagement bar 3 1 0 that extends longitudinally over the 
width of a plurality of plates 50. In the illustrative em- 
bodiment shown in FIG. 9, the engagement bar 310 
extends over a part or all of six plates. Secured to a 
bottom surface of engagement bar 31 0 are a plurality 

45 of engagement pins 312. The pins 312 are adapted to 
fit snuggly into retaining bushings 53 of carrier plates 
50. Mounted onto an upper surface of engagement 
bar 310 is cam means 304. As shown in FIG. 9, cam 
means 304 is a box cam comprised of a cam follower 

50 314 and a pair of cams 316 positioned in a pair of cam 
openings 318. As will be more fully explained below, 
the preferred embodiment of cam means 304 shown 
in FIG. 9 provides movement to engagement bar 302 
in four orthogonal directions in the same plane there- 

55 by creating a "box" motion. This "box" motion causes, 
for every 360° of motion of cams 316, engagement 
pins 312 to incrementally move from a first position, 
through second, third and fourth positions, and back 
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to the first position. The "box" motion is provided by 
the shape of the cams 316 and openings 316. As can 
be seen in FIG. 9, openings 318 are generally in the 
shape of a square. Each 90° of motion of cam 316 will 
cause the cam follower and hence the engagement s 
bar to move in one of the four orthogonal directions. 
A full 360° of motion therefore provides movement in 
all four orthogonal directions. 

Engagement means 306 is similar to engage- 
ment means 302 and therefore comprises an engage- 10 
ment bar 320 having engagement pins 322 secured to 
a bottom surface thereof. Cam means 308 is mounted 
to engagement bar 320 and is comprised of a cam fol- 
lower 324 having a pair of cams 326 positioned in a 
pair of cam openings 328. In the preferred embodi- 1 5 
ment shown in FIG. 9, the cams 326 and openings 
328 are designed to provide only two directions of mo- 
tion in the same plane to engagement bar 320. The 
openings 328 are rectangular in shape as opposed to 
the square shape of the cam openings 318. In the il- 20 
lustrative embodiment of FIG. 9, the vertical dimen- 
sion of openings 318 and 328 are identical while the 
horizontal dimensions of 328 are longer than the hor- 
izontal dimensions of openings 318. The size and 
shape of cams 316 and 326 are identical. However, 25 
1 80° of motion of cams 326 is required to effect move- 
ment to engagement bar 320. For each 1 80° of motion 
of cams 326 only one of two directions of motion along 
the vertical plane will be provided to engagement bar 
320. Engagement bar 320 will hence be moved from 30 
the position shown in FIG. 9 where the pins 322 are 
out of engagement with plates 50 and to a second 
position in which the pins 322 are in engagement with 
plates 50. While in engagement with plates 50, en- 
gagement bar 320 prevents movement of the carrier 35 
plates 50 and thereby acts as a locking mechanism. 
Cam follower 324 also includes opening 330 for re- 
ceiving a positioning bar 331 shown in FIG. 9a that, 
together with locking wheels 333, prevents move- 
ment of engagement bar 320 in the horizontal direc- 40 
tion. The wheels 333 are mounted to shafts 337 and 
rotate with the shafts 337 and move up and down with 
cam follower 324. As indicated above, the apparatus 
of the present invention is intended to facilitate coat- 
ing large numbers of tablets. In the embodiment de- 45 
scribed above, plates 50 are comprised of seven rows 
of 33 tablet holders. Thus, the feeder means must be 
able to dispense a single row of 33 tablets simultane- 
ously onto the carrier plates. It is necessary, there- 
fore, that the plate indexing means ensure that each so 
row of 33 tablet holders is advanced to be in proper 
registration with the feeder tubes so that all the tab- 
lets in the row will be properly seated in the holders. 
In a preferred embodiment of the present invention, 
a pair of plate indexing means 300 is provided one on 55 
each side of plate 50. As shown in FIG. 8, plates 50 
include a row of engagement bushings 53 on each 
transverse side in order to accomodate engagement 



pins on each side. A single pair of drive shafts that ex- 
tends through the cams 316 and 318 of both plate in- 
dexing means 300 will provide identical movement to 
both sides of plates 50. This wi II ensure that the entire 
row of holders Is accurately advanced to be in regis- 
tration with the entire row of feeder tubes. 

The plate indexing means 300 shown in FIG. 9 
acts to incrementally advance the carrier plates in a 
precisely controlled manner. One important feature is 
that the apparatus of the invention always maintains 
the carrier plates under a positive control. This is ac- 
complished through the coordinated movement of the 
pins 312 and 322 in and out of engagement with the 
transverse rows of engagement bushings 53 in plates 
50. As shown in FIG. 8, there is a single row of en- 
gagement bushings 53 on each end. The pins 312 and 
322 must therefore engage a single row of bushings 
53. In order for this to be accomplished, the engage- 
ment bars 310 and 320 must have complementary 
shapes and cooperate in such a manner in order to 
enable both sets of pins 312, 322 to be positioned 
along a single longitudinal axis. Referring now to FIG. 
1 0, a plan view of engagement bars 31 0 and 320 is 
shown. As can be seen, the bars 310 and 320 have a 
tongue and groove like fitting arrangement which al- 
lows for each of the sets of pins 312 and 322 to lie 
along a single longitudinal axis. In addition, the width 
of the "tongues" 332 is less than the width of the 
"grooves" 334 of engagement bars 310 and 320 
which allows for longitudinal movement of engage- 
ment bar 310 with respect to engagement bar 320. 
For the sake of simplicity, the relative longitudinal 
movement of engagement bar 310 with respect to en- 
gagement bar 320 is shown in phantom only at the pin 
312 located on the extreme left hand side of the FIG. 
10. Position 1, shown in phantom, is the location of 
the pins 312 prior to plate advancement Position 2 is 
the location of the pins 312 subsequent after plate ad- 
vancement Engagement bar 320 does not move in 
the horizontal plane and therefore pins 322 remain in 
the positions shown. For a full description of the rel- 
ative movement of pins 312 and 322, reference to 
FIG. 11 will be made. 

Referring now to FIGS. 11 (a)-(e) there is illustrat- 
ed the sequential operation of the plate indexing 
means 300 for incrementally advancing the plates 50. 
FIG. 11(a) shows an engagement pin 312 in position 
1 in which the pin is engaged in a plate 50, while at 
the same time engagement pin 322 is in position 
1" out of engagement with a plate 50. Rotation of 
cams 316 and 326 90° advances the plates 50 the 
predetermined distance equal to the center-line to 
center-line distance between each of the transverse 
rows of product holders in plates 50. As shown in FIG. 
11(b), pin 312 is advanced in the direction of product 
flow to position 2 causing each plates 50 to be ad- 
vanced the predetermined distance. As shown in FIG. 
11(b), pin 322 remains in position 1\ out of engage- 
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ment with plates 50. As explained above, the first 90° 
movement of cam 326 does not result in cam 326 con- 
tacting cam follower 324 so that no movement will oc- 
cur to engagement bar 320. As shown in FIG 11(c), 
upon a second 90° rotation of cams 316 and 326, pin 5 
312 is moved out of engagement with plates 50 to 
position 3. The second 90° movement of cam 326 
causes movement of engagement bar 320 which 
moves pin 322 downward to position 2' engaging 
plates 50. Next, as shown in FIG. 11(d) the third 90° 10 
rotation of cams 316 and 326 results in pins 312 mov- 
ing in the opposite direction of product flow to position 
4. During this 90° rotation of cam 326, no movement 
is effected to engagement bar 320 and thus pins 322 
remain in position 2' engaged with plates 50. As noted 15 
previously, a positioning bar is in contact with cam fol- 
lower 324 and is connected to the frame assembly of 
the processing apparatus to prevent longitudinal 
movement of the engagement bar 320. Thus, by 
maintaining pins 322 in engagement with plates 50 20 
during the time when pins 312 are out of engagement 
with plates 50, assures that the plates 50 are always 
under positive control. As shown in FIG. 11(e), the 
fourth 90° rotation of cams 316 and 326 results in pin 
312 moving downward to position 1 re-engaging plate 25 
50. The fourth 90° rotation of cam 326 results in 
movement of engagement bar 320 upward moving 
pins 322 back up to position 1* out of engagement 
with plates 50. 

As noted above, the relative shape of cams 316, 30 
326 and cam opening 318, 328 provide the comple- 
mentary movement of engagement bars 310 and 320. 
Referring back to FIG. 9, the first box cam 304 in- 
cludes an eccentric cam 316 rotatable 360° in the 
cam follower housing 314, each 90° of rotation, pro- 35 
viding a predetermined motion time period and a pre- 
determined dwell time period for the engagement bar 
310. In the illustrative embodiment shown in FIG. 9, 
each 90° of rotation of cam 316 provides a motion per- 
iod for approximately 72° of that rotation and a dwell 40 
ti me for approximately 1 8° of that rotation to move en- 
gagement bar 310 in each of the four directions. Like- 
wise, cam 326 is an eccentric cam rotatable 360° that 
provides for each 180° of rotation a predetermined 
motion time period and a predetermined dwell time 45 
period for the engagement bar 320. In the illustrative 
embodiment shown in FIG. 9, each 180° of rotation of 
cam 326 provides a motion time period for about 72° 
of that rotation and a dwell time period for about 108° 
of that rotation to move engagement bar 320 in each so 
of two directions. 

Plate indexing means 300 as described above, 
provides precise incremental advancement of the 
plates 50 through the feeder means to provide accu- 
rate feeding and loading of tablets onto the carrier 55 
plates. High precision in the loading of the tablets 
onto the plates is necessary to allow the system to ac- 
curately coat the product with the various coating ar- 



rangements as desired. Conventional drive compo- 
nents including motors, drive shafts and the like are 
required to provide the rotation to cams 316 and 326, 
all of which are well known to those skilled in the art 
and hence there is no need to provide details of these 
elements. 

Referring now to FIGS. 1 and 12, the feeder 
means 80 includes hopper 82 and a plurality of feeder 
tubes 84. Feeder means 80 also preferably includes 
separation means 86 for eliminating broken tablets so 
that only full sized tablets are introduced into the hop- 
per 82. Feeder means 80 further includes dispensing 
means 88 for orienting and depositing one or more 
products onto the product carrier plates 50. The sep- 
aration means 86 includes a perforated plate 81, 
shown in FIG. 1 3, that is caused to vibrate by a vibra- 
tor means 83. A plastic tote or other container 85 con- 
taining a supply of product to be coated is attached to 
a chute 87. As shown in FIG. 12, tablets 10 in tote 85 
are allowed to feed into the chute 87 causing the prod- 
uct to travel into a angled chute 89. The tablets 10 are 
transferred through chute 89 in essentially a single 
layer to perforated plate 81. The perforated plate 81 
and chute 89 are attached to the vibrator 83 and are 
positioned at an angle whereby vibrations cause the 
tablets to "walk" across the perforated plate and fall 
into chute 91. Perforated plate 81 is comprised of a 
series of holes 93 which are sized just slightly smaller 
than the diameter of the tablets to be coated. As the 
product walks across the perforated plate, partial or 
broken tablets will fall through the holes 93 while full 
sized tablets will pass completely across the plate 
and fall into chute 91. A bin 95 is positioned below the 
perforated plate 81 to collect the broken pieces. 

Chute 91 transfers the full tablets 10 to hopper 82 
of feeder means 80. Reciprocating drive means 90 
causes hopper 82 to move in an up and down motion 
resulting in tablets 10 entering feeder tubes 84. The 
dispensing means 88 orients and dispenses the tab- 
lets 10 onto the plate means 50. The dispensing 
means 88 fills a plate 50 one row at a time. In a pre- 
ferred embodiment of the present invention, feeder 
tubes 84 contain a linearly disposed plurality of prod- 
uct 10 to be deposited. It will be understood that FIG. 
1 2 is a side view, partially cross-sectioned, therefore 
only one ■column" of product is visible. However, in a 
preferred embodiment, a column of product 10 is posi- 
tioned over each product holder across an empty row 
of plate 50. In the preferred embodiment shown in 
FIGS. 9 and 12, the dispensing means includes a par- 
allel linkage 91. The parallel linkage 91 causes prod- 
uct 10 to be fed in a single row and correctly posi- 
tioned over a row of open product holders 31. Product 
control stops 92, 93 are positioned to extend radially 
into and out of the feeder tube 84. Stop control bars 
94 and 96 are attached to each product control stop 
92, 93. In turn, the control bars 94, 96 are connected 
by parallel links 97, 98. As shown in FIG. 10, the par- 
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allel linkage 91 is connected to engagement bar 310 
through a transfer motion means 99. In operation, as 
shown in FIGS. 9, 10 and 12, when engagement bar 
310 moves in a direction opposite to that of product 
flow shown by the arrow, the motion transferred via 
the links 97 and 98 causes stop control bar 92 to come 
in contact with a tablet 10 holding that tablet in place 
preventing all tablets above that tablet to fall any fur- 
ther through the tube 84. At the same time, stop con- 
trol bar 93 is withdrawn from the tube allowing a sin- 
gle product to fall through the tube for placement onto 
the carrier plate 50. Upon the motion of engagement 
bar 31 0 in the direction of product flow, motion will be 
transferred via links 97 and 98 to stop control bars 92 
and 93 to cause control bar 93 to be reinserted into 
the feeder tube 84 and to release stop control bar 92 
from the tubes in order to allow products 10 to drop 
to a position shown in FIGS. 9 and 12. It is during 
movement of engagement bar 310 in the direction of 
product flow that the tablet 1 0 previously released by 
linkage 91 is oriented and dispensed onto a product 
holder 30. 

A more detailed view of the actual orienting and 
dispensing of product 10 onto the product holders is 
shown in FIGS. 14a and 14b. The means for deposit- 
ing and orienting a tablet 10 onto an open product 
holder 30 in the illustrative embodiment of FIGS. 14a 
and 14b is a passive "knock over" mechanism. As 
shown, one side of the feeder tube, the side down- 
stream of product flow, is provided with an opening 
71. The remaining portion of the feeder tubes 84 ex- 
tend to a position nearly touching the top of product 
holders 30 as shown at 72. When engagment bar 310 
is moved in a direction opposite to that of product flow 
causing a tablet 10 to fall all the way to the bottom of 
feeder tube 84, the position of the product carrier 50 
is such that the tablet falls onto the previously depos- 
ited tablet The resulting position of the first released 
tablet is shown in FIG. 14a. Preferably, the product 
carrier plate 50 is positioned in relation to the feeder 
tubes 84 slightly off center so that the falling tablet 10 
falls on a surface of the previously deposited tablet 
between the center of the tablet and the end of the 
tablet This arrangement is preferred as compared to 
allowing the tablets 10 to fall directly onto an open 
product holder as it has been found that severe 
bouncing occurs when tablets fall directly onto the 
holders sometimes causing disorientation or damage 
to the tablets. By having the tablet fall onto another 
tablet, the bouncing is reduced. As the engagement 
bar moves in the direction of product flow, the top half 
of tablet 10, engages the bottom edge of the opening 
71 and the lower half of the tablet 10 is caused to ro- 
tate through the opening, thereby orienting the tablet 
with its greater diameter horizontally positioned and 
causing the tablet to land in that orientation onto the 
next open product holder as shown in FIG. 14b. 

In a preferred embodiment of the present inven- 



tion, the feeder means 80 is also provided with a tab- 
let setting means 400 downstream of the feeder 
tubes in the direction of the product flow for properly 
seating the tablets in individual product holders after 

5 being dispensed from the feeder tubes. The product 
setting means 400 can be seen in FIGS. 9 and 10 and 
is shown in a detailed cross-sectional view in FIG. 1 5. 
Setting means 400 includes a setting head 402 con- 
nected to a reciprocating arm means 404 for moving 

10 the setting head from a first position out of contact 
with tablets 1 0 to a second position shown in phantom 
in FIG. 15 In which the head 402 contacts tablet 10. 
The head includes an opening 406 shaped to be com- 
plementary to the shape of the product being set An 

15 actuating means is provided to control the reciprocat- 
ing motion of the setting means. In the embodiment 
shown in FIG. 15, the setting means 404 is connected 
to engagement bar 320 which reciprocates up and 
down to selectively engage pins 322. In this embodi- 

20 ment, the setting means 400 is moved into a position 
to contact the tablets each time the engagement bar 
is caused to move into the position where pins 322 are 
engaged in the product holders 31. As shown in FIGS. 
1 0 and 1 5, a row of setting means 400 is provided so 

25 that a row of products may be seated at a time. 

In an alternative embodiment of the present in- 
vention as shown in FIG. 16, the dispensing means is 
comprised of a transfer means for capturing products 
from the feeder tubes and disposing the product in 

30 the holding fixtures or carrier plate means. In this em- 
bodiment, the dispensing means comprises a va- 
cuum means 500 which includes a vacuum chamber 
502 connected to a vacuum source for delivering a va- 
cuum to a plurality of pick-up heads 504. An actuating 

35 means 506 is provided for positioning the vacuum 
pick-up heads from a first position shown at 508 for 
capturing products in the feeder tubes and for posi- 
tioning the captured product at a second position 
shown at 510 for releasing the product onto the hold- 

40 ing means. In this embodiment, the feeder tube guide 
means includes a seat 512 which acts as a capture 
seat means for retaining a single product to be trans- 
ferred. A parallel linkage 514 may optionally be pro- 
vided with a product control stop 516 which urges 

45 against a tablet immediately above the tablet located 
in the capture seat 512. The linkage 514 results in the 
elimination of any force from the column of tablets on 
the tablet being captured that may interfere with the 
capture process. Alternatively, a pair of product stop 

so bars similar to that shown in FIG. 12 may be em- 
ployed. In operation, the actuating means 506 rotates 
the vacuum heads to the first position 508 and an ex- 
tension means 51 6 extends the vacuum chamber 502 
and the vacuum heads 504 so that the heads contact 

55 the tablets in the capture seat The vacuum is actu- 
ated causing the tablets to be held by the vacuum 
heads 504. The heads 504 are then retracted remov- 
ing the tablets from the seat The retracted heads 504 
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with the captured tablets are then rotated to the sec- 
ond position where the heads 504 are again extended 
causing the tablets to be positioned on an empty row 
of product holders 31. The vacuum is released and 
the vacuum heads 504 retracted resulting in the tablet 
being deposited on the product holders. 

As shown in FIG. 17, the product pick-up means 
504 is comprised of an outer pick-up shell 522 having 
tips 524 shaped complementary to the product being 
captured and deposited. A vacuum tube 526 is posi- 
tioned within shell 522 and may itself be extended and 
retracted within the shell for increasing or decreasing 
the vacuum force applied to the product. 

As shown in FIG. 1 7, a product setting means 520 
may also be provided with the vacuum feeder means 
500. The setting means 520 is attached to the va- 
cuum chamber 502 and is rotated throughout the va- 
rious positions and is extended and retracted at the 
same time the vacuum pick-up heads 504 are extend- 
ed and retracted. Thus, when the vacuum heads 504 
are extended to deposit a tablet onto a tablet holder 
the setting head 520 is extended to properly seat the 
tablets in one or more rows downstream of the tablets 
being deposited. 

Although certain embodiments of the methods 
and apparatus of the present invention have been de- 
scribed above with particularity, these examples are 
for purposes of illustration and are not limiting. Nu- 
merous variations and adaptations of the principles of 
the present invention will immediately present them- 
selves to those of ordinary skill. Accordingly, refer- 
ence should be made to the appended claims to as- 
certain the scope of the present invention. 



Claims 

1 . Apparatus for incrementally advancing a plurality 
of product carrier plate means through a feeder 
means of a product processing system, said ap- 
paratus comprising: 

first engagement means for engaging one 
or more of said product carrier plate means; and 

first cam means providing motion in at 
least two directions to said first engagement 
means for moving said first engagement means 
from a first position to a second position to ad- 
vance said product carrier plate means a prede- 
termined distance in the direction of product flow, 
and for returning said first engagement means to 
said first position, said first engagement means 
being in engagement with said product carrier 
plate means while in said first and second posi- 
tions. 

2. The apparatus of claim 1 wherein: 

said first cam means is a box cam provid- 
ing motion in four directions for moving said first 



engagement means to third and fourth positions 
in returning said first engagement means to said 
first position, said first engagement means being 
out of engagement with said product carrier plate 
5 means in said third and fourth positions; and 

said first engagement means includes one 
or more pins attached to a first engagement bar, 
said one or more pins engaging one or more holes 
disposed upon opposed side edges of said prod- 
to uct carrier plate means when said first engage- 
ment means is moved into the first position. 

3. The apparatus of claim 1 or claim 2 wherein: 

said product carrier plate means compris- 
15 es one or more transverse rows of individual 

product holders and a plate adapted to retain said 
individual product holders; 

said first cam means includes means for 
incrementally advancing said product carrier 
20 plate means a distance equal to the center to cen- 

ter distance between said transverse rows of in- 
dividual product holders; 

said individual product holders comprise 
resilient finger means for retaining said holders in 
25 the product carrier plate means; 

said resilient finger means comprise a 
substantially cylindrical portion having first and 
second ends and two or more longitudinal slots 
defining said resilient finger means; and 
30 said individual product holders include a 

shoulder portion on said first end and a tapered 
flange on said second end. 

4. The apparatus of any one of claims 1 to 3, further 
35 comprising: 

second engagement means for engaging 
one or more of said product carrier plate means; 
and 

second cam means providing motion in 

40 two directions for moving said second engage- 

ment means between a first position engaging 
said product carrier plate means to prevent ad- 
vancement thereof and a second position out of 
engagement with said product carrier plate 

45 means to allow advancement thereof 

wherein said second engagement means 
includes one or more pins attached to a second 
engagement bar, said one or more pins engaging 
one or more holes disposed upon opposed side 

so edges of said product carrier plate means when 

said second engagement means is moved into 
said first position; 

wherein said first box cam means compris- 
es an eccentric cam rotatable 360° in a housing, 

55 each 90° of rotation providing a predetermined 

motion time period and a predetermined dwell 
time period for said first engagement means; 

wherein said eccentric cam and housing 
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provides, for each 90° of rotation, the motion per- 
iod for about 72° of rotation and the dwell time 
period for about 18° of rotation; 

wherein said second box cam means com- 
prises an eccentric cam rotatable 360° in a nous- 5 
ing, each 180° of rotation providing a predeter- 
mined motion time period and a predetermined 
dwell time period for said second engagement 
means; 

wherein said eccentric cam and housing 10 
provide, for each 180° of rotation, the motion time 
period for about 72° of rotation and the dwell time 
period for about 108° of rotation; 

wherein each of said first and second box 
cam means comprises a pair of eccentric cam de- 15 
vices; and 

wherein said pair of eccentric cam devices 
for said second engagement means includes bar 
means for preventing movement of said second 
engagement means longitudinally in the direction 20 
of product flow. 

5. The apparatus of any one of claims 1 to 4 where- 
in: 

said feeder means comprises dispensing 25 
means for orienting and depositing one or more 
products onto said product carrier plate means, 
said apparatus further including means connect- 
ing said dispensing means to said first cam 
means whereby said product is dispensed in con- 30 
junction with one or more movements of said first 
engagement means; 

said feeder means includes one or more 
feeder tubes which retain a plurality of products 
in a longitudinally aligned orientation; 35 

said product carrier plate means compris- 
es one or more transverse rows of individual 
product holders; 

said dispensing means includes parallel 
linkage means connected to said first cam means 40 
which feeds and positions a product in said tubes 
to a position proximate to each of said individual 
product holders of a row of said holders; 

said parallel linkage means are connected 
to one or more product control stops and one or 45 
more stop control bars which cooperate to allow 
a single product to be positioned proximate to 
each of said individual product holders of a row of 
said holders; and 

said parallel linkage means is connected 50 
to said first cam means such that said single 
product will be proximately positioned upon the 
return movement of said first engagement 
means. 

55 

6. The apparatus of any one of claims 1 to 5, where- 
in: 

said feeder means comprises dispensing 



means for orienting and depositing one or more 
products onto said product carrier plate means, 
said apparatus further including means connect- 
ing said dispensing means to said first cam 
means whereby said product is dispensed in con- 
junction with one or more movements of said first 
engagement means; 

said feeder means further comprises 
product setting means connected to said second 
cam means for properly seating said product in 
individual product holders in said product earner 
plate means; and 

said setting means includes a setting 
head connected to a reciprocating arm means for 
moving the setting head to contact and properly 
seat the product in said individual product holders 
and for moving the setting head out of contact 
with the product 

7. The apparatus of any one of claims 1 to 6, where- 
in: 

said feeder means includes a hopper 
means for containing a plurality of product, and 
further including selection means, cooperating 
with said hopper means, for eliminating partial 
pieces of said product before said product is dis- 
posed into said feeder tubes; 

said hopper means includes vibratory 
means for agitating said product; 

said selection means comprises a perfo- 
rated plate having a plurality of holes with a diam- 
eter a predetermined amount smaller than the di- 
ameter of said products, for retaining said prod- 
ucts and for allowing partial pieces of said prod- 
ucts to fall through said holes in response to said 
vibratory means; 

said selection means further includes an 
elimination chute for disposing of said partial 
pieces; and 

said hopper means further includes deliv- 
ery means for transferring said properly sized 
products retained by said perforated plate to said 
feeder tubes. 

8. A feeder device for inserting a plurality of a prod- 
uct into a holding fixture during processing com- 
prising: 

(a) hopper means for containing a plurality of 
said products; 

(b) feeder tube guide means connected to 
said hopper means for retaining and orienting 
said product for transfer to said holding fix- 
ture; 

(c) transfer means for capturing said product 
from said feeder tube guide means and dis- 
posing said product in said holding fixture, 
said transfer means comprising: 

(i) vacuum source means; 
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(ii) one or more vacuum pick-up heads 
connected to said vacuum source means; 
and 

(Hi) actuator means for positioning said 
one or more vacuum pick-up means to 5 
capture and remove one or more products 
from said feeder tube guide means and for 
releasing and disposing said captured 
products into said holding fixture. 

10 

9. The device of claim 8 wherein: 

said feeder tube guide means comprises 
one or more feeder tubes which retain a plurality 
of products in a longitudinally aligned orientation, 
and one or more product capture seat means 15 
which retain a single product to be transferred; 

said feeder tube guide means further com- 
prises parallel linkage means connected to one or 
more product stop bars for controlling the posi- 
tioning of a single product into said capture seat 20 
means; and 

said feeder tube guide means includes a 
pair of product stop bars for each feeder tube; 

further comprising product setting means 
for properly seating said product disposed in in- 25 
dividual product holders in said holding fixture. 

1 0. A feeder device for inserting a plurality of a prod- 
uct into a holding f ixture during processing com- 
prising: 30 

(a) hopper means for containing a plurality of 
said products; 

(b) feeder tube guide means connected to 
said hopper means for retaining and orienting 

said product for transfer to said holding fix- 35 
ture; 

(c) transfer means for capturing said product 
from said feeder tube guide means and dis- 
posing said product in said holding fixture, 

said transfer means comprising: 40 

(i) vacuum source means; 

(ii) one or more vacuum pick-up heads 
connected to said vacuum source means; 
(Hi) product setting means for properly 
seating said product disposed in said hold- 45 
ing fixture; and 

(iv) actuator means for positioning said 
one or more vacuum pick-up means to 
capture and remove one or more products 
from said feeder tube guide means for re- so 
leasing and disposing said captured prod- 
ucts into said holding fixture and for ad- 
vancing and retracting said product set- 
ting means. 
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11. The device of claim 10 wherein: 

said feeder tube guide means comprises 
one or more feeder tubes which retain a plurality 



of products in a longitudinally aligned orientation, 
and one or more product capture seat means 
which retain a single product to be transferred; 

said holding fixture comprises a one or 
more transverse rows of individual product hold- 
ers and a plate adapted to retain said individual 
product holders; and 

said actuator means includes means for 
rotating said vacuum pick-up heads and said 
product setting means between a first position 
wherein said pick-up heads are aligned with said 
product capture seat means and a second posi- 
tion wherein said pick-up heads are aligned with 
a row of empty individual product holders and 
wherein said product setting means are aligned 
with a row of individual product holders contain- 
ing products therein. 

12. A method for incrementally advancing a plurality 
of product carrier plate means through a feeder 
means of a product processing system, said 
method comprising the steps of: 

providing a first engagement means for 
engaging one or more of said product carrier plate 
means having a plurality of product holders se- 
cured therein; 

moving said first engagement means from 
a first position to a second position to advance 
said product carrier plate means a predetermined 
incremental distance in the direction of product 
flow; 

returning said first engagement means to 
said first position without moving said product 
carrier plate means; 

repetitively moving said first engagement 
means from said first position to said second pos- 
ition and returning to said first position to repeti- 
tively cause one or more product holders in said 
carrier plate means to be in registration with one 
or more feeder tubes of said feeder means; and 

placing one or more products onto said 
one or more product holders when said holders 
are in registration with said feeder tubes. 

13. A method for inserting a plurality of a product into 
a holding fixture during processing comprising 
the steps of: 

providing a plurality of said products; 

retaining and orienting one or more of said 
products in feeder tube guide means for transfer 
to said holding fixture; 

positioning one or more vacuum pick-up 
means to be in registration with said one or more 
products from said feeder tube guide means with 
said one or more vacuum pick-up means; 

positioning said one or more vacuum pick- 
up means to be in registration with one or more 
product holders in said holding fixtures; and 
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releasing and disposing said captured 
products into said holding fixture from said one 
or more vacuum pick-up means. 
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